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Abstract

The purpose of this study was to anal yze the Health
Enrol | ment Assessnent Review (HEAR) programto determne its
i mpact on utilization. Additionally, the HEAR programis
| acki ng useful netrics to track the success of the system By
conducti ng conparisons and devel opi ng predictor nodels, this
study enabl es the HEAR programto have neani ngful measures and
accurately affect changes in the system

A series of six predictor nodels were devel oped to | ook at
the six utilization variables of outpatient visits, emergency
roomvisits, inpatient days, pharmacy prescriptions, |aboratory
procedures and radi ol ogy procedures. This analysis conpared two
groups of beneficiaries. Those that successfully conpleted the
HEAR ( HEAR group) and those that have not conpl eted the HEAR (No
HEAR gr oup) .

This study randomy sel ected a sanpl e popul ati on of 748
Prime beneficiaries enrolled to the Wight Patterson Medi cal
Center. The HEAR and No HEAR groups each had 374 beneficiaries
in the respective groups. The study collected utilization data
and denographic characteristics on these beneficiaries for a 12-
nmont h peri od and subsequently analyzed it for differences and
devel opnent of predictor nodels.

The conparison of utilization between the HEAR and No HEAR
groups yielded no statistically significant differences for five
out of six variables. The only significant difference was
realized within the energency roomvisits category (p<.05).

Addi tionally, six predictor nodels were devel oped for use in
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utilization prediction. Results showed that four of the six
nodel s (outpatient visits, |aboratory procedures, radiol ogy
procedures, and pharmacy prescriptions) produced R? that were
significant at p<.001.

These results have revealed two inportant findings. First,
the HEAR programis not reducing nost forns of utilization for
its beneficiaries. This allows managers to now devel op netrics
and set objectives for future changes to the HEAR system
Second, al though significant differences do not exist, it is
still possible to predict beneficiary utilization based on
conpl etion of the HEAR and certai n denographic characteristics.
This information is useful for HEAR managers and the successf ul

evol ution of the HEAR program
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HEAR 8
I ntroduction

Condi ti ons

The Mlitary Health System has devel oped an i nportant tool
inits effort to inprove the health of the beneficiary
popul ation. This tool is the Health Enroll nent Assessnent
Revi ew or nmore commonly known as the HEAR. This study wll
exam ne the inportance the HEAR has on utilization and devel op
nodel s that will help future research predict the inpacts the
HEAR has on utilization.

HEAR Backgr ound

The Health Enrol |l nent Assessnent Review (HEAR) programis a
preventive care systemdesigned to identify high risk behaviors,
chronic conditions and needed prevention services of the
beneficiary popul ati on (Hal pern, Murray, Pal ner, Reblando, and
Rust, 1994). The HEAR provides a nedi cal snapshot based on the
beneficiary’s input. Its function is to use this input to
facilitate a healthier lifestyle for the beneficiary. The
program consi sts of the HEAR form or questionnaire, analysis of
beneficiary answers, and reports to the beneficiary and primary
care managers.

The HEAR formis a self-adm nistered questionnaire designed
to assess the patient’s health status and heal th behavi ors.

This questionnaire is a nmulti-page scannabl e bubbl esheet mail ed
to beneficiaries, 17 years of age and ol der, upon enrollnent in
TRI CARE Prine. The questionnaire contains 82 questions. The

i ndi vidual sex, lifestyle, and nedical history will dictate how

many of these questions require answers. The beneficiary mails
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the conpleted forminto the TRI CARE contractor for his or her
region. The contractor scans in the forminto the conputer
system called Scan Book, and anal yzes the beneficiaries’
responses. The conputer systemthen produces output based on
preset algorithnms (R Baker, personal conmunication, August 18,
1999, and Cctober 26, 1999).

This output conmes in the form of several reports. The
first report is called the patient report card. This is a form
letter sent to the beneficiary describing possible services
needed, counseling regarding risk factors and chronic conditions
(Patient Report Card, 1999). The next report is the primry
care manager (PCM report. This provides the PCMwi th the
patient’s possible chronic conditions, risk factors and
preventive service recommendations (Primary Care Manager Report,
1999). This is the report the PCM should be using to direct and
educate the patient to necessary and appropriate services.

These first two reports are the nost inportant in the

devel opnment of a healthier lifestyle for the beneficiary. The
PCM and beneficiary can discuss healthy habits and preventive
servi ces necessary to bring about behavi or changes toward health
[iving.

Two additional reports are also available to the PCvs, the
patient audit report and the patient profile report. The
patient audit report provides a list of the answers the
beneficiary gave for each question (Patient Audit Report, 1999).
The patient profile report allows the PCMs to view all their

patients’ answers fromthe HEAR survey on one consoli dated
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report (Patient Profile Report, 1999). The PCMs will then have
a conposite list of all the answers given by their patients.
This collection of reports is supposed to guide the beneficiary
and the primary care nmanager into devel oping preventive health
servi ces, special care needs, or lifestyle changes for the
beneficiary.

Wight Patterson Medical Center provides a good exanpl e of
how t he HEAR reports provide the PCMs with a tool to devel op
necessary preventive services for the beneficiaries. The
hospital receives new Primary Care Manger Reports several tines
a nmonth. The hospital staff divides these new reports into two
categories. Those with a Primary Care Level (PCL) of one are in
the first category and those with a PCL of two or three are in
the second. The PCL is an estimation of the |level of primry
care conplexity the beneficiary nay need. A beneficiary with a
PCL of one is the |east conmplex and will usually require
services fromnurse practitioners, physician assistants or
general nedical officers. A PCL of two neans that a noderate
| evel of conplexity exists and nay require services fromfamly
practice and internal medicine physicians. The beneficiary with
a PCL of three is the greatest |evel of conplexity. This
beneficiary will often require interaction with physician sub-
specialists (Murray and Hal pern, 1996).

At Wight Patterson Medical Center, those beneficiaries
with a PCL of one have their reports filed in the nedical
records and subsequently reviewed with his or her PCM during the

next visit. The hospital takes a nore proactive role with those
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beneficiaries that have a PCL of two or three. The PCMreviews
the beneficiary’s PCMreport along with the nedical records.

The clinic then schedul es the beneficiary a preventive health
appoi ntnent to discuss with the PCM areas of concern or
deficiency. The hospital, by identifying the PCL 2s and 3s, is
attenpting to interject various types of preventive services and
i nprove the health of the beneficiary (T. N ckle, persona
comuni cati on, Novenber 12, 1999).

Unfortunately, the HEAR process does not always work as
designed. Miltiple problens plague the system which prevent the
successful conpletion and execution of the HEAR surveys. The
probl enms can be categorized into two main groups, the
beneficiary and the contractor. The problens that occur with
the beneficiary group include inproperly filling out the formor
not filling out the format all. The contractor problens that
occur include an inability to produce results fromforns that
may have only minor errors. The contractor could manually
correct this; but does not. Al of these problens result in
only 14.28% of the DoD Health Service Region 5 Prine beneficiary
popul ati on successfully conpleting the HEAR (R Baker, persona
comuni cati on, August 18, 1999, and Cctober 26, 1999).

The HEAR was devel oped by a col |l aborati on with MEDTAP
International, Battelle Menorial Institute, and the Ofice of
Prevention and Health Services Assessnent (OPHSA) of the United
States Air Force. The devel opnment of the HEAR evol ved from
several mlitary and civilian Health R sk Appraisal (HRA)

systens. The HEAR is different fromtraditional HRAs because
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these HRAs fall short in areas of resource utilization
classification, Ievel of care, and preventive service
requi renents (O fice for Prevention and Health Services
Assessnent, 1999). Additionally, the HEAR does not take the
same approach as nmany HRAs by devel opi hg probabilities that
descri be a persons chance of dying or contracting a di sease
wi thin the next 10 years.

Department of Defense Health Service Region 6 perfornmed the
HEAR pil ot test from Septenber 1994 t hrough Cctober 1996 (Mirray
and Hal pern, 1996). Al Health Service Regi ons have since
i mpl enented this program This study focuses on the HEAR
programin DoD Health Service Region 5. 1In particular, the
Prime beneficiaries at Wight Patterson Medical Center, Wi ght
Patterson Air Force Base, Ohio were used as the study
popul ati on.

HEAR Pur pose

The HEAR program has four primary objectives: (1) Identify
beneficiaries requiring prevention services, (2) Assigning
beneficiaries a primary care |level (PCL) based on the conplexity
of needed nedical care, (3) Cassifying beneficiaries into a
predi cted | evel of nedical resource utilization, and (4)
| dentifying beneficiaries with high risk behaviors who coul d
benefit from counseling and health pronotion activities (Mirray
and Hal pern, 1996). Conversely, there is no goal of the HEAR
systemto predict future nedical expenditures (Hal pern et al.
1994). Instead of predicting a beneficiary’s future nedi cal

utilization, it takes past utilization and chronic conditions to
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put beneficiaries into utilization levels. These levels wll
help the PCMs to determ ne the nost appropriate avenues of care
for the beneficiary. Unfortunately, it does not provide the PCM
or facility with a neans to predict its population’ s future use
of resources.

Pr obl em St at enent

There is currently no systemin place to determne if the
HEAR programis benefiting the beneficiary population or the
MIlitary Health System (MHS) as a whole. The current netrics
used to neasure the HEAR success only revolve around conpl etion
rates. The nunber of successfully conpleted HEAR forns based on
t he nunber of eligible beneficiaries is the only nmetric used to
nmeasure the health of the system (Technical Qutcone Metric #3,
1999). This netric falls short of showi ng how t he HEAR program
is reaching its ultimate objectives. |In order for the HEAR
programto be a benefit to the mlitary health systemthere nust
be some ot her measure for success.

The ultimate goal of the HEAR, as well as many preventive
services, should be to inprove the health of the individual as
wel |l as the overall popul ation. However, these prograns can
achi eve ot her neasurable objectives in the areas of health care
costs, or health care utilization (Lauzon, 1977; SRA
International, Inc., 1999). A nmeasure in one or nore of these
areas Will result in a better indication of the overall success
or failure of the HEAR Current limtation with the mlitary
health system s data collection systens nakes popul ati on health

i mprovenent and health care costs nearly inpossible to anal yze.
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Therefore, this study chose the renai ni ng goal of reducing
heal th care utilization as the essential indicator to determ ne
the | evel of success for the HEAR system

Literature Revi ew

Heal t h Apprai sal Foundati ons

The HEAR s predecessors are two heal th eval uation systens
known as the Health Ri sk Appraisal (HRA) and the ol der Health
Hazard Appraisal (HHA). The HHA and the HRA are synonynous
terms for the same type of health appraisal system Literature
reviews fromthe 1960s to the 1990s reveal that researchers
primarily use the term HHA before the 1980s. A gradual
transition occurs in the 1980s with the termHRA primarily used
t oday.

The devel opnent of the HHA evol ved fromthe | essons | earned
during World War Il1. It becane apparent during this tinme that
di sease prevention and the inportance of the individual
practitioner had a dramatic role in increasing |life expectancy.
The nedi cal profession further built on this concept in the
early 1950s and established the |ink between preventive nedicine
and the individual patient-doctor relationship (Sadusk and
Robbi ns, 1968).

There are nunerous definitions of HHAs/ HRAs, but Fi el di ng
(1982) provides the best working explanation of the concept.
His definition also outlines the purpose of this preventive
medi ci ne tool and highlights the |imts of the appraisal.

Fi el ding descri bes the appraisal as a nethod that determ nes an

i ndi vidual s chance of dying or acquiring a certain disease type



HEAR 15
within a given tinme frane. This tinme frane is normally ten
years and i s based on epi deniol ogical tables established in 1963
by M. Harvey Celler of the Cancer Control Program National
Center for Chronic D sease Control of the U S. Public Health
Servi ce (Sadusk and Robbins, 1968). Fielding also went on to
explain that the appraisals are limted by the fact that it
provi des probabilities and not diagnoses. This is inmportant for
the individual practitioner and how he or she can best use the
tool to help the patient. It does not give the provider a
guar ant ee of disease or illness but only a | evel of chance that
a condition mght occur.

Figure 1 displays the staged theoretical evolution of the
heal t h apprai sal system over the last half-century. These
stages greatly overlap froma historical perspective. However,
the figure shows a practical prospective of how the appraisals
have devel oped into its current formas well as possible future
evolution. This figure also helps to visualize how many of the
studies noted in this paper fit into the theoretical constructs

of the health appraisal

1. Link between preventive
servi ces and patient-provider
relationship extends life

2. Devel op health appraisal tool
-CGel | er epideni ol ogi cal tables
- HHAY HRA




HEAR 16

3. Reliability & Validity testing
- Appr ai sal i nprovenents

4. Behavior & Lifestyle counseling
- I ndi vi dual health i nprovenents

5. Evaluate inpact on health care
system

- Popul ation health

- Cost

-Utilization

Figure 1. Health appraisal theoretical devel opnent stages.

LaDou, Sherwood, and Hughes (1975, 1979) produced two
studi es that provide good exanpl es of how the appraisal nethod
wor ks and the possible benefits of successful application.
These researchers adm ni stered a health hazard appraisal to a
| arge group. The appraisal in the LaDou et al. exanple
consi sted of a six-page booklet with questions for the patient
to conplete. The questions included areas such as lifestyle,
known di seases, famly history, habits, enotional status, and
raci al background. The answers to these questions were then put
with results froma physical exam nation. The physical
exam nation included a chest x-ray, electrocardiographic
studi es, subnmaxi mal stress el ectrocardi ographic testing,
| aboratory profiles, and a hands-on physical exam nation.
Researchers then used these results to determ ne the patient’s

chances of dying within the next ten years. As a conparison,
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the CGeller tables describe an average 45 year old white nmale as
having a 9,200 in 100,000 chance of dying in the next ten years
(LaDou et al., 1975).

LaDou et al. (1975, 1979) then took the results of the
apprai sal and devel oped different age categories for the
patient. The researchers devel oped three ages for each
i ndi vi dual conpleting the appraisal. The first age is the
subject’s present age. This of course is the individual’'s age
based on the date of birth. The next age is the risk age. The
risk age is nore than likely higher or |ower than the present
age. The appraisal tool calculates the risk age based on
di sease potential, current diseases, lifestyle, and denographic
considerations. A healthy 45-year-old male may have a ri sk age
of only 37 years based on a healthy lifestyle and | ow
probability of disease. The final age category is the potenti al
age. This is the possible age the individual can |ower his or
her risk age to with changes in sonme controllable factors. For
exanple, a 45-year-old nale with a risk age of 50 years stops
snoking. This may result in himhaving a potential age of 46
years.

This is another area where the HEAR differs fromits HRA
predecessors. The HEAR does not attenpt to develop a risk age
nor provide the patient with a potential age based on lifestyle
changes. Instead, |ifestyle changes are encouraged through
witten and PCM f eedback.

LaDou et al. (1975, 1979) also took the next |ogical step

in the health appraisal systemand initiated behavior
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nodi fi cati on procedures. Wen providing the patient with the
potential age, the researchers al so educated the patient on
possi ble |ifestyle changes and specific treatnents to live a
healthier life. The researchers also encouraged the patient to
consult his or her own physician for continued care. LaDou et
al. showed that this systemresulted in an overall reduction in
risk age by 1.4 years over a one year period and a reduction in
risk age by 2.38 years over four years.

Concerns over HHA/ HRA Met hodol ogy

These LaDou et al. (1975, 1979) studies highlighted the
need for conprehensive counseling that will result in positive
behavi or changes. Goetz and McTyre (1981) continued this
concept by exam ni ng the methodol ogy of the appraisal system and
its place in the reduction of risk and changes in behavi or.
These researchers highlighted that the HHA/ HRA t ool s are not
solely instrunments designed to change behavior. The HHA/ HRA
shoul d al so conbine with scientifically proven risk reduction
prograns and preventive medi ci ne neasures. \Wagner, Berry,
Schoenbach, and Graham (1982) al so echo this nethodol ogi cal
consideration. Wagner et al. goes on to discuss other concerns
about the appraisal systens usage. They describe the popularity
of the systens and its contributions to health pronotion and
di sease prevention. However, concerns |linger over many of the
unproven assunptions that still surround nmany of the original
di sease and prevention conclusions. Sadusk and Robbins (1968)
hi ghlighted this problemin sone of their original work on the

apprai sal system They discussed the |ack of quantitative
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benefit to many of the prevention prograns that were universally
accepted. More inportantly, they noted that concrete data was
not avail abl e during the devel opnment of the original appraisals.
In place of concrete data, a comrittee of experts used its best
clinical judgnent to produce a needed factor. These factors
still existed in nmany of the HHAs/HRAs of the early 1980s (Coetz
and McTyre, 1981).

This raised much concern in the early 1980s about
reliability of the HHA/ HRA systens. Sacks, Krushat, and Newnan
(1980) were sone of the first researchers to anal yze the
reliability of the HHA/ HRA. Their results seriously questioned
the reliability of the apprai sal questionnaire. They showed
that i nconsistent patient responses to the appraisal questions
dramatically reduced the effects the tool could have on reducing
overal | risk.

Probl ens such as this pronpted Goetz and McTyre (1981) to
desi gn a met hodol ogi cal framework in which researchers can
structure and eval uate the appraisals. The general node
devel oped by these researchers included areas of individual data
collection, risk data assunptions, risk estimation algorithns,
feedback to the individual, and the evaluation of the appraisa
systemas a whole. Two of these inportant areas worth further
note are the areas of feedback and eval uati on of the overal
reduction of risk. These areas are common thenmes noted fromthe
begi nning wi th Sadusk and Robbins (1968) and are the next
| ogi cal steps in the evolution of the appraisal systens. The

study by Wagner et al. (1982) also foresaw this need for further
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research in the nmeasurenent of health risk appraisal’s ability
to produce health-rel ated behavi or change. However, this is the
important final step that is lacking in the HEAR. The HEAR
follows the Goetz and McTyre franmework but does not incorporate
an adequat e eval uati on of the whol e apprai sal system

The nodel devel oped by Goetz and McTyre (1981) seened to
wi n approval fromthe industry. 1In a letter to the editor,
McDowel | (1982) felt that the nodel devel oped by Goetz and
McTyre provided a val uabl e description of the appraisal system
Additionally McDowel|l went a step further, calling for nore
anal ysis of the predictive validity of the HRA system

Researchers began to address these concerns over
reliability, validity, and effectiveness in the |late 1980s and
early 1990s. Foxman and Edi ngton (1987) conducted a study to
eval uate the accuracy of the HRA devel oped by the Center for
Di sease Control (CDC). In this study, the researchers conpared
t he observed and predicted nortality rates for individuals over
a 20-year period. The results showed that the CDC HRA perforned
rather well, even though the initial predictions are only for a
ten-year period. The predicted rates held up under a nore
demandi ng 20-year validation. This was an inportant step to
show t hat the appraisal tool performed to its origina
speci ficati ons.

Anot her test of the appraisal systemcanme from Smth,

McKi nlay, and McKinlay (1989) in the formof reliability
analysis. This group tested the reliability of four w dely used

health risk appraisals. The researchers used a test-retest
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techni que to conpare self-reported baseline responses and ri sk
scores. The researchers adm nistered the test-retest on two
occasions seven to 12 weeks apart. The results indicated that
t he responses were generally consistent and reliability
general ly high. However, sone scores still varied greatly anong
the different appraisal tools. This variability caused concern
for the researchers because the tools did not fully distinguish
bet ween changes in risk behavi or and random reporting errors.
Organi zati ons using one of these appraisal tools as part of a
prevention program m ght al so have concerns. These results
showed that intervention efforts of prevention prograns would be
difficult to detect and separate fromrandom errors.

These sane researchers, Smth, MKinlay, and MKinl ay
(1991), also perforned validity testing of the sane four health
risk appraisals for coronary heart di sease. These four
apprai sal tools did show nodest correlation in the area of
coronary heart disease nortality risk as conpared to the
epi dem ol ogi cal nodel. This result is nore prom sing and shows
how the HRA tools are producing results that are nore accurate
and evolving into a nore effective appraisal tool.

Stein, Lederman, and Shea (1993) again tested reliability.
This study is different from sone previ ous ones because it
anal yzed a tool designed to inprove the predictive ability of
the health risk appraisal system The Behavi oral Ri sk Factor
Surveillance System (BRFSS) is the tool devel oped by the Center
for Disease Control and Prevention which estimtes the

preval ence of risk factors of major causes of death in the
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United States. The success of this tool will allow for health
ri sk appraisals to nore accurately predict possible disease or
heal th rel ated probl ens.

The Stein et al. (1993) study also used the test-retest
technique to examine this new tool. A questionnaire was
adm ni stered on two occasions, 21 to 44 days apart. Results
showed that reliability was generally high across behavior risk
factors. This study determ ned that the BRFSS woul d be a
reliable tool for determ ning the preval ence of major risk
factors. Therefore, these results show that the BRFSS will be
val uabl e for inproving an HRAs prediction and the subsequent
behavi or counsel i ng process.

Gonel, A denburg, Sinpson, and Onmen (1993) provide the next
step in the inplenmentation and eval uati on of the appraisa
system This group analyzed an HRA and its ability to nake
behavi or changes. These changes in behavior are the essentia
link to inproving the health of individuals and popul ati ons
(Goetz and McTyre, 1981; Sadusk and Robbins, 1968; SRA
International, Inc., 1999). Conel et al. denonstrated that the
HRA in conjunction with behavioral counseling produced
signi ficant behavi or changes over an HRA with no counseling.
This is an inportant conclusion for the apprai sal system because
it showed what the LaDou et al. (1975, 1979) studies did not.

It showed that individuals can change behavi or and a healthier
lifestyle acconplished with a fully devel oped HRA and fol | ow up

counsel i ng.
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These recent studi es (Foxman and Edi ngton, 1987; CGonel et
al., 1993; Smith et al., 1989, 1991; Stein et al., 1993)
hi ghl i ght the nost recent phase of evolution in the HHA/ HRA
cycle. Reliability and validity testing continue to discern the
anount of credibility and val ue these appraisal tools have.
Additionally, the appraisals are being tied closer to prevention
prograns and behavi or nodification counseling as the concept was
first introduced in the LaDou et al. (1975, 1979) studies. As
Goetz and McTyre (1981) indicated in their nethodol ogical
anal ysis of the HRA, the feedback to the patient is a critica
pi ece to correcting unhealthy |ifestyles or |ack of preventive
care. This feedback then requires follow up to deternmne if the
patient has truly changed |ifestyles or sought preventive
services. CGonel et al. provided this inmportant link in their
fi ndi ngs about behavi or counseling and how it could change
lifestyles and pronote healthy living. However, these studies
still do not address the final link in the appraisal system
This last link is the determ nation of the effectiveness of the
HRA system as a whole. These studies have shown the devel opnment
of the appraisal systemto benefit the individual patient but do
not show the sane relationship to the overall health care
system

Utilization Factors

As discussed earlier, there are several ways to determ ne
the overall effectiveness of the HRA. Researchers can | ook at
popul ati on health, health care cost, or utilization (Lauzon,

1977; SRA International, Inc., 1999). A necessary conponent for
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an appropriate study of population health is the requirenent of
10 years of data (Foxman and Edi ngton, 1987). Since the basis
of HRAs are predictions over a 10 year period, at |east 10 years
of data will be necessary to study the HEAR. Since the HEAR i s
only a few years old, another study will have to address the
i ssue of population health after the system has been in place
for at least 10 years. Cost is also not a focus in this study
because of the limtations noted in the data collection systens.
Therefore, this study has chosen the utilization construct as
its basis for analysis of the mlitary’'s HRA system Lauzon was
first to make this connection between health apprai sals and
health care utilization. He included utilization in his study
of HHAs and |ifestyle change. However, his study only took into
account doctor visits and only for a 12-week period. The
results of his study did not show any statistical differences in
the utilization of his three study groups. Lauzon noted that a
| ong-term study, of a year or longer, would be nore definitive
i n denponstrati ng change.

Fol | owi ng Lauzon (1977), there were several other studies
that denonstrated that utilization is an appropriate neasure of
the effectiveness of HRAs. A study by Mason, Bedwell, Zwaag,
and Runyan (1980) nmakes the best connection between behavi or and
utilization. These researchers determ ned that personal habits
and lifestyle accounted for 78 percent of preventabl e hospital
adm ssions. Factors such as al cohol abuse and snoki ng caused
hospi tal adm ssions that coul d have ot herwi se been prevented.

These factors are the sane type of unhealthy behaviors that the
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HRAs attenpt to identify and correct through behavi or
counseling. Additionally, a study by Hul ka and Weat (1985) has
al so highlighted this |ink between behavi or and subsequent
utilization and supports the Mason et al. concl usions.

An earlier study by Kisch and Kovner (1969) has al so shown
that a relationship exists between a person’s current health
status and how nuch health care he or she will use. This is
precisely what the HRAis trying to do on the individual |evel
The apprai sal should develop a profile of an individual that
outlines the patient’s lifestyle habits, current health status
and predictions of future disease. This will then allow for the
devel opnment of behavi or counseling which will result in
Iifestyle changes and a subsequent reduction in utilization.

A recent article by Frye (1998) highlights a further need
to anal yze subsequent reductions in utilization and cost savi ngs
from prevention services. He states that it is unknown exactly
how much preventive care will reduce hospitalization and health
care cost. He does note the correlation between preventive care
and reduced probability of hospitalization. The Frye article
shows the need to find nmechanisns to neasure the effectiveness
of HRAs. The HEAR is no exception to this need. The focus on
utilization inmpacts will be the first step in this fina
measur enent process and determ nation of the |level of success
for the whol e apprai sal system

One of the caveats in the HEAR program concerning
utilization, is that it does not attenpt to predict future

utilization. Instead, it nmerely identifies individuals who are
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likely to be high utilizers of nedical services (Hal pern et al.
1994). This process of identifying high utilizers stops far
short of accurately predicting future utilization as well as
measuring the HEAR' s overall inpact on utilization. This shows
the need to nmeasure the inpact on utilization and devel op usef ul
predi ctor nodels based on the HEAR apprai sal system

This void in neasuring utilization levels after the tool is
in place is not only present in the HEAR program but in nuch of
the literature as well. It appears that analysis of the HRA and
HEAR tools do not take the next |ogical step of inplenenting
operational controls. These operational controls will link the
HEAR tool with the strategic goals of the organization. The
controls will informthe personnel responsible for nonitoring
the HEAR if the programis neeting its objectives (G nter
Swayne, and Duncan, 1998). Therefore, the utilization analysis
conducted by this study, will serve as a beginning for the
devel opnent of operational controls for the HEAR program

There is a great deal of variation in the literature
concerning operationally defining utilization. Meyer,

Prochazka, Hannaford, and Fryer (1996) define utilization as
total clinic visits, emergency departnent visits, hospital
adm ssions and | ength of stay, nunber of |aboratory tests,

i mgi ng procedures, and nedi cations di spensed. \Wng,

Hol | enberg, and Charl son (1999) took another approach by
defining utilization as the nunber and costs for |aboratory
tests, radiology test, specialty consultations, and other

m scel | aneous servi ces such as vaccinati ons, tubercul osis
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screeni ng, and outpatient procedures. Freeborn, Millooly, Pope,
and McFarland (1990) sinplified the definition of utilization as
t he nunber of office visits and hospital adm ssions. Wereas
t hese sanme four authors in an article five years earlier
(McFarl and, Freeborn, Millooly, and Pope, 1985) defined
utilization as doctor office visits. These visits consisted of
al | nonpregnancy services provided on an anbul atory basi s
whet her in the nmedical office, in the energency room at hone,
or by tel ephone or letter. Perhaps the best source of
utilization definitions comes from Miurray and Hal pern (1996) in
their final report of phase two for the HEAR project. There are
17 factors the HEAR considers in its attenpts to classify an
individual’s utilization. O these 17 factors, only four apply
to utilization as this project is concerned. The renaining 13
factors are only useful in utilization classification and not in
the conparison perfornmed in this study. The four factors of
rel evance are prescription nedication, outpatient visits,

i npatient visits, and emergency room visits.

Al'l these definitions of utilization |ead to the concl usion
that there is not one consistent or all enconpassing definition.
Utilization appears to be a study specific definition varying
fromproject to project. Researchers are left to their
experience and better judgnent to choose which factors will nake
up the utilization construct. Presented later in this study is

the operational definition of utilization.
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Pur pose

The purpose of this project is to determine if the
i mpl enentation of the HEAR has significantly reduced the health
care utilization of the study population. The project will |ook
at beneficiary utilization variables in ternms of prescription
nmedi cations, outpatient visits, inpatient days, energency room
visits, laboratory procedures, and radiol ogy procedures. This
project will also develop predictive utilization nodels based on
HEAR conpl etion and denographi c categorization. The nodels will
be useful in helping researchers anal yze the affects of the HEAR
on utilization and tailor changes to the system

The hypothesis of this project is that the beneficiaries
that have had the HEAR form successfully make it all the way
t hrough the systemw || have a significant reduction in
utilization conpared with those beneficiaries that have not
conpl eted the HEAR. This can al so be stated as a functional
relationship, Y(utilization) = f(HEAR conpletion). This study
will showif the level of utilization is a function of an

i ndi vi dual successfully conpleting the HEAR survey.

Met hods and Procedures
A conparison of one group with another is a sinple
characterization of the purpose of this project. That
conpari son shoul d di scover that one group (those that conpleted
the HEAR) have | ess nedical care utilization than the other
group (those that did not conplete the HEAR). A study that

performed simlar group conmparisons is the McGann and Bowman
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(1990) study. Although this study did not analyze utilization,
it did provide a nethodol ogical framework in which to perform
conpari sons.

Even nore inportant than the McGann and Bowran (1990) study
is the work Lauzon (1977) did on the HHA's ability to inprove
i ndi vi dual health. Lauzon conducted a controlled trial
conparing |lifestyle changes resulting froman HHA. Hi s study
conpared three groups of patients. The first group was the
control group. This group of patients did not receive any HHA
The second group received only the HHA but no lifestyle
counseling. The third group of patients received both the HHA
and lifestyle counseling. Lauzon statistically conpared these
three groups to determ ne behavi or changes occurring from
interaction with the HHA

This study follows a simlar pattern to the Lauzon (1977)
study with a few notable differences. First, only two groups
are conpared in this study as opposed to three for Lauzon.
Second, utilization is the focus of the study instead of the
broader category of lifestyle change. Third, this study
conpares groups over a 12-nonth period instead of only 12 weeks
wi th Lauzon.
Vari abl es

An expl anation of variables and further operational
definitions are necessary before proceeding. Appendix A
provides a list of all the operational definitions in this
study. This report has already defined the construct of

utilization as enmergency roomyvisits, inpatient days, outpatient
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visits, medications prescribed, |aboratory procedures, and
radi ol ogy procedures. Each of these six factors will be a
separate dependent variable in the ensuing nodels. The
followi ng definitions of the utilization variables will not
include visits due to pregnancy as described in McFarland et al.
(1985), preventive nedicine services or tel ephone consultations.

Enmergency roomvisits are defined as the nunber of tines
the beneficiary has presented to the emergency room |Inpatient
days are defined as the nunber of days the beneficiary has been
admtted to a hospital. CQutpatient visits are defined as al
nonemergency roomvisits to a prinmary care or specialty
provi der. Medications prescribed are defined as the nunber of
prescriptions witten for the beneficiary. Laboratory
procedures are defined as the nunber of |aboratory procedures
ordered for the beneficiary. Finally, radiology procedures are
defined as the nunber of imaging or radiol ogy procedures ordered
for the beneficiary. Appendix B provides the nodels for each of
t hese si x dependent utilization variables. These nodels will
help to clarify the functional relationship tested in this
st udy.

As noted in McFarland et al. (1985), they did not count
pregnancy related visits because of its ability to dramatically
increase utilization nunbers and skew results. Therefore, this
study not only del eted pregnancy visits but al so renpved the
beneficiary fromthe sanple if she had any pregnancy-rel ated
visits during the 12-nonth study period. This was necessary

because it is too difficult to determ ne which ancillary care
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(pharnmacy, lab and radi ol ogy) was due to nornmal medical visits
or pregnancy related visits.

Additionally, this study separated all visits coded as
preventive. These visits were set aside for separate anal ysis.
It was necessary for the study to do this because preventive
visits may al so skew the data results. As noted earlier many
i ndi viduals that conplete the HEAR will be given preventive
appointnments with their PCM If these visits were not filtered
out, then it would be unfairly counted agai nst the HEAR group
and analysis results would be | ess neaningful. All preventive
coded visits subsequently renoved from both the HEAR and No HEAR
groups were further anal yzed to determ ne which group received
nore prevention visits.

Tel ephone consults were the final group of appointnents
removed fromthe data set. This study only considered visits
that were face-to-face with a provider.

The next set of variables that needs further defining is
t he group nenbership of the sanple. Al beneficiaries in the
sanple fall into one of two groups. The group nenbership
variable is a dichotonmous vari abl e defined as HEAR or No HEAR
HEAR is further defined as those beneficiaries that have
successfully conpleted the HEAR form The HEAR form t hen nmade
it to the contractor. The contractor successfully scanned it in
to the systemand results sent to the beneficiary and the
primary care nmanager. The No HEAR group is defined as that
group which for whatever reason have not successfully conpleted

the HEAR. The HEAR form may not have been conpleted by the
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beneficiary or it may be lost in the contractors system The
reason is not of inmportance to this study. Only that the form
has not been successfully conpl eted.

It must al so be noted that the HEAR nenbershi p group shoul d
be reflective of the population in terns of resource utilization
groups. The HEAR system categorizes beneficiaries into three
resources utilization levels: level 1, level 2, or level 3.

Level 1 being the Iowest utilization group and | evel 3 being the
hi ghest utilization group. A previous study has shown that a
sanpl e of 136,422 beneficiaries yielded a breakdown as foll ows:
level 1 - 92% level 2 - 4% and |level 3 - 4% (Meyer, 1998).
Therefore, the sanple taken fromthe HEAR popul ati on shoul d be
random zed but reflective of the three | evels of resource
utilization percentages. This stratification is necessary to
ensure that a random sanpl e of the HEAR group does not yield a
dramatically increased proportion of beneficiaries in any one
level. This is an inportant note because people who have few
medi cal problens are nore likely to conplete HRA type forns than
those with unknown or chronic conditions. Figure 2 shows the
actual percentages of the HEAR sanple group for this study. The
resource utilization |evels are consistent with that found in
previ ous studies. Conversely, there is no neans to stratify the
No HEAR sanple into these three | evels. The No HEAR group woul d
have to conplete the HEAR formin order to determ ne which
utilization | evel they would fall. That would then defeat the
purpose of this study. Although this may appear to be a

weakness, it is not. A true random sanple of the No HEAR
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popul ati on should result in the correct percentage

representation of the utilization |evels.
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Figure 2. Health Resource Utilization Level for the population

and sel ected sanpl e.

The final set of variables that requires clarification is
t he denographi ¢ breakdown of the sanple. Denographics consi st
of five categories of age, gender, marital status, ethnicity,
and beneficiary status. These five categories are further
broken out into dichotonous variables. A “1” for a variable
i ndi cates the presence of that denographic characteristic.
Table 1 indicates the variables found in each denographic
category. All the variables, except age, cone fromthe
denogr aphi c section on the HEAR questionnaire. Age on the HEAR
guestionnaire is categorized by year and not by class. This
study will use age as three separate variables to produce
results that are nore neaningful. Additionally, there is no age
group for 65 and ol der because this group is not eligible for

TRI CARE Pri ne.
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Table 1

Denogr aphi ¢ Vari abl es

Cat egory Vari abl e
Age 17-35
36- 45
46- 64
CGender Mal e
Femal e
Marital Status Married
Ot her than Married
Ethnicity Vhite
Bl ack
O her
Beneficiary Status Active Duty Service Menber( ADSM

Retired Service Menber ( RSM
Fam |y Menber of ADSM
Fam |y Menber of RSM

The categories of Marital Status and Ethnicity have
consolidated variables called Oher. This study created the
O her variables in order to consolidate smaller marital status
and ethnic groups and include themin the study. This produced
vari abl es of sufficient size to performstatistical analysis on.
The Other than Married variable consists of beneficiaries from
the Divorced, Never Married, Separated and Wdowed groups. The
O her variable under the Ethnicity category consists of
beneficiaries fromthe Anerican Indian or Al askan Native,

Asian/Oriental, Pacific |Islander, H spanic and O her groups.
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Sanpl e Sel ecti on

The sanple for this study came from DoD Heal th Service
Region 5 at the Wight Patterson Medical Center, Wight
Patterson Air Force Base, Chio. The study limted the sanple to
t hose individuals who are TRICARE Prinme enrolled to the Mdical
Center. Many studies (Lauzon, 1977; Smth et al., 1989, 1991)
have noted the need for a long-termstudy of HRAs. This study
chose a 12-nonth study period, to collect utilization data, of
Sept enber 1998 through August 1999. Therefore, the
beneficiaries had to be enrolled in Prime for a m nimum of the
12 nonths of the study period. Additionally, for a beneficiary
to be eligible to be in the HEAR sanple, he or she must have
successfully conpl eted the HEAR survey between May 1998 and
August 1998. An exanple of this is a beneficiary that enrolls
in Prime in June 1998 nust have successfully conpleted the HEAR
survey by August 1998 and renmain in Prime through August 1999 to
be eligible for the sanple. The study then coll ected
utilization data on this beneficiary for the 12-nonth study
period. The No HEAR group only needed to enroll in Prine to the
Medi cal Center during the May — August 1998 period and renai ned
in Prime for the 12-nonth study period to be eligible.

Data Col | ecti on and Anal ysi s

The sanple was identified through two infornmation
managenment systens, the HEAR Data System and the Conposite
Health Care System (CHCS). These systens identified successful
conpl etion of the HEAR, dates of Prine enrollnent, and

denogr aphi ¢ characteristics.
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An initial analysis of beneficiaries resulted in several
t housand individuals being eligible for the study. A random
sel ection then generated a sanple size of 790 beneficiaries.
Thi s broke down to 397 for the HEAR group and 393 for the No
HEAR group. The study then refined this |ist further by
removing all beneficiaries that had a pregnancy-rel ated visit
during the 12-nonth study period. This resulted in the renoval
of 42 beneficiaries fromthe sanple. The final results for the
two groups were 374 for the HEAR and 374 for the No HEAR group.

One additional consideration taken into account during the
sanpl e selection was the possibility of changes occurring in
denogr aphi ¢ categories. During the 12-nmonth period in which the
study collected utilization data, it is possible that sone
beneficiaries had an event that caused a shift in a denographic
status. Such common shifts could cone in the formof changes in
age category because of birthdays, changes in marital status, or
changes in beneficiary status such as a transition fromactive
duty to retirenent. This study collected denographic
characteristics as it existed at the beginning of the 12-nonth
data coll ection period. These characteristics were then | ocked-
in. No attenpt was nade to conpare denographi c characteristics
at the beginning and end of the 12-nonth data collection period.
Therefore, this study made no adjustnents in denographics based
on changes during the data collection period.

The Corporate Executive Information System (CEI'S) provided
utilization data for the beneficiaries in the sanple. CEISis a

conmput er program capabl e of allow ng the user to access an
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enor nous war ehouse of health care data. The program draws data
from many source conmputer systens |ocated at the hospital |evel
The two main source systens that provide CEIS with utilization
data are the Conposite Health Care System (CHCS) and the
Ambul atory Data System (ADS). CHCS and ADS provi de vari ous
means of collecting inpatient and outpatient data as well as
prescriptions and ancillary procedures. The systens feed this
information into the data warehouse where CEI S can access it.
This provides users with an effective nmeans to obtain data from
mul tiple source systens.

The CEIS data pulled for this study included utilization of
both the mlitary treatnment facility and the conmunity
provi ders. The data were pulled fromthe conputer systens
avai l abl e at the DoD Health Service Region 5 Lead Agent Ofice,
Wight Patterson Air Force Base, Ohio.

The study statistically analyzed the data to determ ne the
significance of relationships and nodels. Descriptive
statistics were isolated for the HEAR and No HEAR groups across
the six utilization variables. Additionally, the study
performed correl ati ons between the six utilization variables
(Qutpatient visits, Emergency roomvisits, Inpatient days,
Prescriptions, Laboratory and Radi ol ogy procedures) to determ ne
the interrel ationship between the nodels. The study al so
generated and anal yzed six nodels to determine utilization
predictability from group nenbershi p and denographic
characteristics. The study used an F-test to determ ne the

signi ficance of conparisons and nodel s.
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Two ot her relevant studies, Wng, Hollenberg, and Charl son
(1999) and Meyer, Prochazka, Hannaford, and Fryer (1996), are
exanpl es of the formof analysis used in this study. Although
nei ther study directly discusses HRAs or preventive services,
bot h studies do discuss utilization conparisons. These studies
provi de nodels that conpare utilization between group
menber shi ps. They describe the type of statistical test used in
their analysis. Additionally, an article by Brooke, Hudak, and
Fi nstuen (1994) provides a framework for nodel devel opnent and
anal ysis applicable to this study.

The al pha probability |evel for all nodels of the analysis
isa=.05 Additionally, the study took into consideration the
validity and reliability of the results. Validity was
deternmined using R and nmeasured the internal validity of the six
i ndi vidual nodels. This coefficient displays the anount of
shared variance accounted for in the nodel. The higher the
coefficient the nore variance accounted for and the nore
accurate the nodel .

A study is not conplete without anal ysis of the consistency
of its nmeasurenents. The literature reveals several different
met hods researchers used to neasure reliability of HRAs. These
nmet hods i nclude Cronbach’s Al pha (Brazier et al., 1992),
correlations (Smith et al., 1989) and Kappa (Stein et al.

1993). Brazier et al. used Cronbach’s Al pha to neasure the
internal consistency of the SF-36 health survey questionnaire.
Smith et al. used correlations to determne the reliability of

the test-retest technique for four different HRAs.
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Additionally, the Stein et al. study took the approach of using
kappa and unwei ghted kappa to determne the reliability of
categorical variables. Since the approach taken by Brazier et
al. mrrors the approach of this study, this study has chosen
Cronbach’s Al pha as its neasure of reliability. A random sanple
of beneficiaries who conpleted the HEAR was chosen to determ ne
the level of reliability.

Et hi cal Consi derati ons

This study conforns to all ethical and | egal guidelines
established within the industry and the institution. This study
sought the approval of the Wight Patterson Medical Center
Institutional Review Board (I RB) before the data coll ection
phase. The | RB approved the project and the collection of
necessary dat a.

The net hodol ogy of this study ensured handling of patient
information in a very sensitive manner. The study did not use
identification data in this or other reports. Patients’ nanes
and social security nunmbers were only used to coll ect
utilization data and ensure that duplicate records were not
present in the data set. Once the study elimnated al
duplicate records and collected utilization data, it deleted the
names and social security nunbers fromthe data set. After the
del etion of these fields, there were no patient identifiable
systens in the data set. Additionally, patient information was
aggregated within the described groups. The study did not
di splay individual patient data in any report. Results are only

di spl ayed as a popul ati on, sanple or denographi c group.
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Resul ts
Compari sons of the HEAR and No HEAR groups resulted in
statistically significant differences in only one utilization
vari abl e (energency roomvisits, p<.05). The renaining five
vari abl es showed no di fferences. However, four predictor nodels
(outpatient visits, |aboratory procedures, radiol ogy procedures
and pharmacy prescriptions) produced significant R®* (p<.001).

Descri ptives and Conpari sons

When sel ecting the sanple for this study, it becane
apparent that denographic representation be simlar for the HEAR
and No HEAR groups in order to make valid conpari sons (Cooper
and Schindler, 1998). This is difficult to acconplish because
of the random sanpling process utilized by this study. The
researcher did not have control over denographic representation.
Therefore, the simlarities produced by the sanpling were the
result of chance al one.

Figure 3 shows the breakdown of the fourteen denographic
groups for the HEAR and No HEAR sanple. Sinmilar representation
did exist within nost of the denographic groups. It appears
that random sanpling did yield study groups that possess simlar
denogr aphi ¢ characteristics. One exception to this is the
Active Duty beneficiary status group. A random sel ection
process yielded 74 active duty for the HEAR group while only 20
active duty for the No HEAR group. Since this was the result of
a random sel ection, the study did not attenpt to adjust the

sanpl e size of active duty nmenbers. A sanple of 20 active duty
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is adequate for this study to make conpari sons and devel op

nmodel s.
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Figure 3. The nunber of beneficiaries by group nenbership

wi thin each of the fourteen denographic vari abl es.

Unexpected findings arose with the conpari son of
utilization values for the HEAR and No HEAR groups.
Unfortunately, these results are not consistent with the
hypot hesis of this study. Table 2 highlights the findings of
this conparison. Each group had a sanple size of 374

beneficiaries. The only utilization variable that produced
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expected results was the energency roomvisits (p<.05). This
vari abl e showed that the HEAR group had significantly fewer
energency roomvisits than did the No HEAR group. All other
vari abl es showed that the HEAR group had on average hi gher
utilization or no significant differences than the No HEAR
gr oup.

Table 2
HEAR and No HEAR Conpari son
HEAR No HEAR

Utilization Mean S. D. Mean S. D. F p
Qut patient Visits 6. 70 9. 88 6.11 7.55 . 837 . 361
ER Visits . 39 .90 .54 .99 5.19 . 023*
Lab Procedures 6. 23 9.74 6.21 9.85 . 001 . 982
Rad Procedures 1.20 2.23 1.24 2.28 . 051 . 821
Phar macy 7.70 13. 11 7.55 9.10 . 033 . 856
| npati ent Days .33 1. 86 .24 1.52 . 569 . 451
Preventive Visits . 84 1.28 . 68 1.48 2. 68 . 102
Note. *Significant at p<.05.
Correl ation

It is necessary to show the correl ation between the six
dependent vari ables of the nodels in order to have a neasure of

external validity for these predictor nodels (Cooper and
Schindler, 1998). This study chose Pearson’s Correlation to

neasure this | evel of external validity. Table 3 shows the
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correlation between the six utilization variables that have a
significant interrelationship. This ranges froma high
Pearson’s Correlation of .721 between Pharmacy and Lab to a | ow
correlation of .168 between Qutpatient visits and | npatient
days. The significance of these relations is expected and
consistent with the findings in Roos N., Roos L., Mdissey and
Havens (1988). Their analysis of various fornms of utilization
al so reveal ed correlations that ranged froma high of .93 to a

| ow of .17.

Tabl e 3

Dependent Variable Correl ati on

Qut pt ER Lab Rad Phar
ER Pear son Corr . 262
Sig (2-tailed) . 000
Lab Pear son Corr . 530 . 354
Sig (2-tail ed) . 000 . 000
Rad Pear son Corr . 552 . 358 . 637
Sig (2-tailed) . 000 . 000 . 000
Phar Pear son Corr . 557 . 379 . 721 . 537
Sig (2-tailed) . 000 . 000 . 000 . 000
| npt Days Pearson Corr . 168 . 195 . 487 . 463 . 451
Sig (2-tail ed) . 000 . 000 . 000 . 000 . 000

Not e. N=748

Utilization Mdels

As described earlier, this study devel oped six dependent
predi ctor nodels. The purpose of these nodels was to show t hat

gi ven group nenbership and certain denographic characteristics,
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various types of utilization could be predicted. The results of
t hese nodel s yi el ded expected findings. Four out of the six
nmodel s denpnstrated significant R with 10 and 737 degrees of
freedom Table 4 shows the results of the six nodels. The
ancillary services of |aboratory, pharmacy and radi ol ogy have
the highest R and predictive validity. Table 5 further defines
the nodels by listing the unstandardi zed coefficients of only
the four significant nodels. The table shows the independent
predi ctor variables with the necessary coefficients for nodel

i mpl enent at i on.

Tabl e 4
Utilization Mdels

Mbdel s R? df 1 df 2 F p
Qut pt . 064 10 737 5. 024 . 000
ER . 019 10 737 1.412 . 170
Lab 117 10 737 9.735 . 000
Rad . 073 10 737 5. 844 . 000
Phar . 092 10 737 7.502 . 000
| npt Days . 019 10 737 1. 405 . 173
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Table 5
Unst andar di zed Coefficients
Predi ctor Variable Qutpatient Lab Phar macy Radi ol ogy
Const ant 7.394 10. 096 9. 957 1.433
G pMenber shi p -.555 -.053 -.490 . 029
Agel -3. 700 -6. 448 -5. 641 -1.025
Age2 -2.832 -5.762 -5.414 -.818
Gender 3.758 2.584 3.474 . 284
Mar St at us . 050 . 090 -.500 -.237
Ethnicityl . 418 -.824 . 085 . 406
Et hnicity2 -1. 530 -2.152 -1. 610 . 027
BeneSt at us1 -.748 -1.002 -1. 201 -.320
BeneSt at us2 -1.622 -1.813 -1.973 -.367
BeneSt at us3 -2.516 -2.110 -1.138 -.239

A random sanpl e of 20 HEAR beneficiaries was selected to

performreliability analysis.

The whol e HEAR sanpl e was not

sel ected because this is only a check of a previously

est abl i shed i nstrunent.

beneficiaries was .9336 and shows a high | evel

consi stency.

Brazier et al. (1992);

. 85.

The Cronbach’s Al pha for these 20

of survey

This is also consistent with a previous study by

where they achi eved a Cronbach’ s Al pha of
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Di scussi on
The results of this study are a m x of expected and
unexpected findings. The inpact the HEAR process has on
utilization appears to be mninmal. Conversely, four nodels do

show significant results in its ability to predict utilization.
Regardl ess of the |evel of inpact, a useful netric has been
established for the HEAR system The findings of this study
outline the devel opment of this metric and gui de HEAR nmanagers
to establishing a neans to determ ne the health of the HEAR
program

HEAR/ No HEAR Conpari son

46

The results of this study have shown that the beneficiaries

conpl eting the HEAR are not showi ng any less utilization than
those that did not. The only exception to this is energency
roomutilization. This shows that the HEAR i s not having nuch
of an inpact on nost fornms of utilization. The snal

differences in the two groups reveal that the beneficiaries

conpl eti ng the HEAR and any subsequent preventive visits are not

changing the need to utilize the health care system One out of

six utilization conparisons is not strong enough to warrant
acceptance of this studies hypothesis. The HEAR systemis not
produci ng a reduction in nost types of utilization for those
t hat successfully conplete the HEAR

The differences this study noted in the enmergency room
utilization mght result from patient awareness of nedical care
access procedures. Perhaps, the beneficiaries that conpleted

t he HEAR may be nore aware of the TRI CARE system and how to
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access the nedical systemthrough neans other than the energency
room This is speculative at this point and would require
further research to draw conclusions that are nore definitive.

The studies by Gonel et al. (1993) and Lauzon (1977) noted
an HRA/HHA ability to change behavi or over the short-term
However, the results of this study show that this change does
not transfer to the long-terminpact on utilization. The
behavi or changes noticed by the researchers are not resulting in
simlar changes in utilization. This would lead to the
concl usi on that short-term behavior changes are not |leading to
long-terminpacts in utilization.

This study’s results are consistent with the [imted
research Lauzon (1977) perforned on utilization. Lauzon's
findings over a 12-week period are consistent with this study’s
findings over a 12-nonth period. Lauzon showed that there was
no statistical difference anong test and control groups in the
nunber of visits made to a physician or to a health unit. His
concl usi ons showed that although no difference existed in a
short-term study, perhaps a |onger study mght yield different
results. This study now shows that the inpact over the |ong-
term does not show significant differences.

Anot her noticeable result is the |lack of significant
di fferences between the two groups in the area of preventive
visits (p<.102). At initial glance it would appear that those
beneficiaries that conpleted the HEAR woul d create nore
preventive visits than those beneficiaries that did not. This

woul d be especially true for those beneficiaries from Wi ght
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Patterson Medical Center. The structure of its HEAR programto
have Primary Care Level (PCL) 2 and 3 patients cone in for a
preventive visit would naturally create nore visits for the HEAR
group. Unfortunately, the hospital offers these beneficiaries a
preventive visit but not all accept the visits. Recent analysis
determ ned 2887 beneficiaries with PCL 2s and 3s were contacted
and offered preventive visits. Only a third of these patients
actually accepted a preventive exam (T. Nickle, persona
comuni cati on, Novenber 12, 1999).

This | ow acceptance of preventive visits could account for
a lack of significant differences in the preventive visit
conparison. It explains why the HEAR group has a slightly
hi gher nean (.84) of preventive visits than the No HEAR group
(.68). Significant results may arise if a |arger proportion of
PCL 2 and 3 beneficiaries accepted the hospital’s offer for a
preventive visit.

Utilization Mdels

The significant correlation anong the six utilization
variables is an inportant conponent to the devel opnent of the
six predictor nodels. This correlation shows the
interrelationship of the six utilization nodels and reveal s the
| evel of external validity across different settings. It
reveals that the nodels ability to generalize for the population
is sound. It also adds strength to the predictability of the
ensui ng nodel s and shows that there is common variability across
the nodels. Therefore, a change in one utilization variable

will result in changes in the other utilization variables.
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This |l eads to the second purpose of this study, which was
to devel opnent predictor nodels for six different types of
health care utilization. This study has shown that four types
of utilization, outpatient visits, pharmacy prescriptions,
| aboratory procedures, and radi ol ogy procedures, produced
significant R (p<.001) and therefore can be predicted by knowi ng
group nenbershi p and denographi c characteristics. Al though no
di fferences exist between group nenbership, nenbership and
denogr aphi ¢ vari abl es together contribute enough predictability
to establish a valid nodel. The renmaining utilization nodels of
energency roomvisits and inpatient days do not have adequate
predictors in the equation to produce statistically significant
nodel s (Energency room p<.170, Inpatient days: p<.173). There
i s undoubtedly rmuch nore variability in these two variabl es than
the four that produced significant results. This additional
variability needs to be identified and added to the energency
room and inpatient nodels before any significant predictability
coul d be expl ai ned.

Additionally, this study did not attenpt to produce
predi ctor nodels for preventive visits. Preventive visits
traditionally behave differently conpared to other forns of
utilization. Hulka and Weat (1985) noted this in their study
of utilization patterns. These researchers stated that
preventive visits are not influenced by the sanme factors as
ot her types of utilization. This fact makes predicting

preventive visits very difficult.
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The R for the four significant nodels ranged from.117 to

.064. This shows how nmuch variability the nodels take into
account. Although the nodels take into account only 6.4%to
11. 7% of the variability, this is consistent with other studies
in the area of health care utilization. Studies produced by
Kosl oski, Austin, and Borgatta (1987), Wbl insky, Coe, Mosely,
and Homan (1985), and Roos et al., (1988) vyielded significant R?
that ranged from.05 to .23. This study did not expect the R to
be hi gher because of the large variability associated with
utilization. There are no hard or fast rules with the
prediction of utilization variables. The predictors in this
study do not exhaust the range of other potential predictors.
However, a study by Kosloski et al. does show that a few key
vari abl es can have reasonable validity for utilization
predication. Since it is not possible to have all factors
associated with utilization in this nodel, the resulting R® of
the four significant nodels is at acceptable levels. This is
further evidence of the construct validity of the nodels and

adds strength to the accuracy of its utilization predictability.

Concl usi ons and Reconmendati ons
This study has successfully devel oped four utilization
predi ctor nodel s based on a beneficiary successfully conpleting
a HEAR survey and ot her denographic variables. It has
established a method for HEAR program nanagers to inplenment
quality netrics that will show the true health of the HEAR

system Unfortunately, this new netric has shown that the HEAR
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is not producing significant changes in nost form of
utilization.

Since significant differences do not exist, this study
reconmmends further evaluation of the HEAR tool. This evaluation
shoul d take a system approach to analyze all processes. An
anal ysis may determ ne that m nor or even nmgjor changes to the
program are necessary. Changes could take many forns such as
addi tional or different beneficiary education, different neans
of HEAR feedback to the beneficiaries and PCMs, or HEAR rel ated
di sease managenent or case managenent. Incentives tied to the
conpl etion of the HEAR nay al so result in better conpliance and
conpl etion of the HEAR survey. The conparisons and predictor
nodel s established in this study will help program nanagers to
determ ne appropriate changes and nonitor its inpacts on the
HEAR. The analysis of this report was not of sufficient scope
or depth to warrant the replacenent of the HEAR with a different
heal t h apprai sal tool.

This study reconmends that researchers performsimlar HEAR
studies in other Mlitary Treatnment Facilities (MIFs) and ot her
Heal th Service Regions. The results of these tests will allow
researchers to conpare and anal yze a broad set of tests and
better tailor adjustnents to the HEAR system This will allow
researchers to determ ne trends and adjust the HEAR systemto
nmeet the objectives it is designed to produce.

Metric Devel opnent

The results of this study have established a nediumin

whi ch HEAR program nmanagers can use to establish a series of
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nmeasur abl e objectives for the effectiveness of the HEAR system
No significant differences between the HEAR and No HEAR group
for nost types of utilization shows a starting point for netric
devel opnent. Threshol ds can be established based on these
results and periodic nonitoring can determne if the HEAR system
is meeting desired objectives.

The HEAR s current metric of people who have successfully
conpleted the HEAR i s a necessary neasurenent. It is inportant
for managers to know what proportion of the populationis
conpleting the HEAR in order to direct change and get the
maxi mum benefit possible fromthe program However, as this
study has shown, the HEAR system has been in place | ong enough
for nore effective netrics to be established. By using
utilization as a netric, managers can test the systemon an
annual basis to determine if the HEAR neets established
obj ecti ves.

The establishnment of neasurabl e objectives for the HEAR
program such as reduced utilization, can be used to effect
future change in the program Wthout appropriate measurenents,
program managers will be unable to determ ne which change if any
is necessary for the inprovenent of the system Metrics wll
gui de the managers and allow for an inproving and evol vi ng
appr ai sal system

Model Usage

This study has devel oped four utilization nodels useful for
the prediction of beneficiary utilization. Mlitary treatnent

facilities can use these nodels to determ ne the projected
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utilization needs of its beneficiary population. It can further
predict utilization based on the nunber of beneficiaries that
conpl ete the HEAR survey and their denographic characteristics.
This will assist the facilities in the ability to determ ne and
provi de the appropriate utilization avenues for its beneficiary
popul ati on.

Study Limtations

There are three limtations associated with this study.
First, the study does not take into consideration other
i nportant neasurenents such as cost and popul ation health
i nprovenents. These types of neasurenents may produce results
that are simlar or dramatically different fromthis study.
Al t hough these are good indicators of the success of the HEAR
program the data collection systens of the mlitary health care
system do not allow for conplete and accurate analysis. An
extensi ve data collection and anal ysis system would need to be
devel oped and val i dated before cost and popul ation health
i nprovenents can be nmeasured. Also, the HEAR has not been in
pl ace | ong enough to accurately neasure changes in |ong-term
popul ati on health (Foxman and Edi ngton, 1987). These indicators
are still valuable tools to help determine the health of the
HEAR system  Aggressive neasures should be taken in order to
devel op systens that can track and anal yze the HEAR s i npact on
cost and popul ation health. This will result in a fully evol ved
apprai sal system capabl e of evaluation in all essential areas.
The second limtation of this study is the fact that it

does not devel op net hods of application for other health service
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regions. The nodel developed in this region my not be
applicable in all other regions. As noted earlier, an analysis
of other health service regions would be necessary to develop a
nore conpl ete and standardi zed neasurenent.

The third [imtation is associated with data integrity.
Accurate and reliable data are always a concern for researchers.
The results of this study are only as good as the quality of
data in the MHS conputer systenms. This study has assuned t hat
the data quality of the applicable systens is good. The study
did not find any evidence to support the contrary. This
assunption goes for both the denographic and utilization data
sources. Therefore, this |imtation has insignificant inpact
unl ess ot herw se successfully disputed.

Fut ure Research

Thi s study has begun the process of neasuring the
ef fecti veness of the HEAR program and establishes useful
metrics. This utilization analysis will give HEAR program
managers a better indication of how the appraisal tool is
affecting the broader use of the health care system However,
there is still roomfor nuch nore analysis into the HEAR and its
overal | inpacts.

There are a nunber of research possibilities that can build
on the foundation of this study. The first of which involves
even longer-termstudies to evaluate the effectiveness of the
HEAR. A study such as this would require at |east 10 years
worth of data and woul d nmeasure the health of the popul ation.

The study coul d conpare two groups base on the conpletion of the
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HEAR. An anal ysis could be nmade to determne if the HEAR
popul ation is healthier than the No HEAR popul ati on after 10
years. This study would require significant research into what
vari abl es constitute a healthy popul ati on and the appropriate
neans to neasure them

Researchers may al so perform additional studies with
i mprovenents in the MHS costing conputer systens. This would be
val uabl e information to know if the HEAR programis costing or
saving the MHS noney. A very detailed cost-benefit analysis
woul d be necessary to perform such a study.

Studies that would further conplenment this utilization
study involve analyzing the severity level of visits and further
investigations into the differences of energency room
utilization. A study to look at the variability in utilization
could take into account that perhaps the HEAR group woul d have
| ess resource intense visits than the No HEAR group. The ot her
study could focus on the differences uncovered in energency room
utilization and determ ne why there would be significant
differences in this utilization variable.

Thi s study has broken new ground in the pursuit to neasure
the i nmpact the HEAR programis having. Further establishnment of
program goal s and objectives can now be fornmed fromthese
results. Researchers have firmy devel oped the HEAR program
fromyears of industry work in the appraisal field. This study
has taken the next step. It has begun the process to analyze

and determne the true inpacts of a health appraisal system
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Appendi x A
Operational Definitions
Construct/ Vari abl e Definition
Utilization Emergency Room Visits, Inpatient Days,
Qut patient Visits, Pharmacy

Emer gency Room Visits
| npati ent Days
Qutpatient Visits

Phar macy Prescriptions

Laboratory Procedures

Radi ol ogy Procedures

G oup Menbership

Prescriptions, Laboratory Procedures,
Radi ol ogy Procedures per beneficiary

Nunmber of visits to the energency room

Nunber of days admitted to a hospital*

Nunber of outpatient visits**

Nunber of prescribed nedi cations

Nunber of | aboratory procedures ordered

Nunber of
ordered

radi ol ogy/ i magi ng procedures

HEAR or No HEAR

HEAR Beneficiaries that have successfully
conpl eted the HEAR formand it has nade
it all the way through the system and
results sent to the Primary Care
Manager and beneficiary

No HEAR Beneficiaries that have not
successfully conpleted the HEAR form
for whatever reason

*Does not include adm ssions due to obstetrical care.

**Does not

and tel ephone consults.

i nclude visits for obstetrics,

preventive services
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Appendi x B
Model s

1. Y1(ER Visits) aU + blG pMenbership + b2Agel + b3Age2 +
b4Gender + bS5Mar Status + b6Ethnicityl +
b7Et hnicity2 + b8BeneStatusl +

b9BeneSt at us2 + b10BeneSt at us3

a,U + blG pMenbership + b2Agel + b3Age2 +
b4Gender + b5MarStatus + b6Ethnicityl +
b7Et hnicity2 + b8BeneStatusl +

b9BeneSt at us2 + b10BeneSt at us3

3. Y3(Qutpt Visits) = aU + blG pMenbership + b2Agel + b3Age2 +
b4Gender + b5MarStatus + b6Ethnicityl +
b7Et hnicity2 + b8BeneStatusl +
b9BeneSt at us2 + b10BeneSt at us3

aouU + blG pMenbership + b2Agel + b3Age2 +
b4Gender + b5Mar Status + b6Ethnicityl +
b7Et hnicity2 + b8BeneStatusl +
b9BeneSt at us2 + b10BeneSt at us3

aouU + blG pMenbership + b2Agel + b3Age2 +
b4Gender + b5Mar Status + b6Ethnicityl +
b7Et hnicity2 + b8BeneStatusl +
b9BeneSt at us2 + b1l0BeneSt at us3

aoU + blG pMenbership + b2Agel + b3Age2 +
b4Gender + bS5Mar Status + b6Ethnicityl +
b7Et hnicity2 + b8BeneStatusl +
b9BeneSt at us2 + b1l0BeneSt at us3

2. Y2(Inpt Days)

4. Y4(Phar macy)

5. Y5(Lab Proc)

6. Y6(Rad Proc)




